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(72) HJ.CacJiapoB. PX.My<t>nA-3aAe. T.K;A/im- 
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(54) yCTPOftCTBO fl/lH BbinPAB/IEhMfl 
OBCAflHOI/l KO/lOHHbl 
(57) H3o6peTeHne othocmtc* k HecJrraHofi m 
raaoBOM npoM-c™ m npeAnaaHaseHo Afl« bw- 
npaBneuufl o6caAHow ko/iohhu (OK). Ue/ib - 
noBbiLueHue. h3A6xhoctm pa6oTw ycip-aa 3a 
CMeT npeAOTBpaiueHMji ero 3aKnMHMBaHM« a 
cKBaxune npw OAHoapeMeHHou 3kohomkm 
3HepropecypcoB 3a cseT o6ecneveHMa B03- 

MOKHOCTM yMeHbiUeHUfl KpyTWluerO M0M6HT3. 

flnp 3Toro Kopnyc (K) 1 ycTp-sa MMeeT kohmmc* 
CKwe np»My»o n o6paTHbie HanpaB/i«K>u4ne. a 
na ero HapyxHOrt noBepxHocm Bbino/iHeHu 
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KonbueBOfl na3 2 m p3AM3/ibHwe na3bi 10. flo- 
c/ieAHMe MMeiOT e nonepeMHOM ceneHnn K 1 
paBHOMepHOM3MeHflK>myK)Cfl rny6MHyA^a pa- 
Avia/ibHoro nepeMeiueHM» po/imkoo (P) 5m6, 
Koropwe pa3Memenw b na3ax 10 c bo3mo>kho- 
CTbio paAna/ihHoro nepeMemenwfl. B KO/tbue- 
bom na3y 2 noc/ieAooaTe/ibHo c 

B03MO)KHOCTblO BpaiUGHMfl OTHOCHTe/lbHO npO* 

AO/ibHovi ocm K 1 ycTaKOB/ieHbt xo/ibqa 3, 4 w 8 
c nasaMM 9 Ha o6pauieHHbix APyr k APyry no- 


sepxHOCTflx. rAe pdcnonoweHbt BbiCTynu. Ann- 
ua na3oa Ko/ieq 3. 4 m 8 a nonepeMnort n/iocKO- 
ctm K 1 pa bh a Be/i hmwh e paAua/ibHoro 
nepeMemeHMp P5m6. Me*Ay xo/ibqsMM 3, 4 
M 8 C BOSMOKHOCTbK) BpameHMfl BOKpyr cfloew 

ocm pa3MeiueH btopom p»a P 5 m 6. B c/iysae 
cMATMq OK Ha KaKOM-To ee yMscrxe no BceMy 
nepnisieTpy Bwnpaa/ieHMe OK 6yAeT ocymecT- 
B/iqTbCfl HenocpeACtoeHHO bccmm MeTbipbMfl P 
5 m 6. 4 M/i. 


M3o6peTeHwe othocmtch k He<}rrflHO& m 
raaoBOw npoMbiiuneHHocTM, a hm6hho k ycT- 
pofiCTB3M a/w Bwnpao/ieHMw o6csahom ko/ioh- 

Hbl. 

UenbK) M3o6peTeMu» jiB/iaeTCfl noBwiue- 

tiue H3AOKH0CTH p360Tbl yCTpOMCTB3 33 CM6T 

npeAOTapaiueKVi« ero 33k/imhmb3hm» b cxaa- 
xmhg npn OAHOBpeMenHOM skohommw 3Hepro- 
pecypcoo 3a CMeT o6ecneMeHM$i yMeHbtueHMfl 
KpyTniuero MOMCMTa. 


Ha (t>wr. 1 cxeManmHO M3o6pa*ceHO npeA- 
nsraeMoeycTpoviCTBo; na 4>mi\ 2 - paapea A- A 
Ha <j)ur. 1; Ha <pw. 3 - paapes B-B hs $wr. 1: 
Ha <J)Mr. 4 - TpaeKTopun nepeMeiuenuPt ocefl 15 
BpaiAennfl poniiKOB, ncpexaTUBaiomMxcfl no 

. CM H TO VI M HeCMHTOM CTGHK3M 06C3AH0M KO/IOH- 
Hbl. 

YCTpOMCTBO COCTOMt M3 UM/lMHAPMMeCKOTO 

nMe»oiuero KOHMMecKyio npaMyio w o6p3THyio 20 
Hanp3BnnioinyK) xopnycs 1, Ha nspyxHOM no- 
oepxHocTM KOToporo Bwno/iHeH Konbuesoii 
ha3 2. rAe noc/ieAOBaie/ibHO paaMetueHw um- 
nMHApuMecKMe KO/ibua, sepxHee 3 m hmjkhgd 

4, M0)KAy KOTOpblMM yCTdHOB/ICHbl C B03M0)K- 25 

HocTbK) BpameHMA Boxpyr CBoea ocm BepxHM* 

P«A PO/HIKOB 5 11 HM>KHMM p«A PO/IMKOO 6, CHa6- 

wemiwx pa3MeiueHHbiMM b BepxHeft m nnxHei^ 

M3CTHX Ha MX TOPUOBWX HOBepXHOCTflX BblCTy- 

naMM 7. Me>KAy aepxHMM w hm*hmm p«a3mm 30 
ponnKoa ycTaHOB/ieno cpeAHee unnwHAPHMe- 
cicoe Konbuo 8. BepxHee 3, cpeAnee 8 m hmw- 
Hee 4 un/iMHApMMecKiie Konbua Bbinonnenbi c 
na33MM 9 H3 o6psmeHHbix APyr k APyry noaep- 
xHocTjix, rAe pscnonoxenw BbicTynu 7 po/iM- 35 
kob. Po/imkm 5 w 6 ycTaHOBneHu b nasy 2 m 
paAManbHbtx na3ax 10 xopnyca. na3w 10 icop- 
nyca MNieioT b nonepeMHOM ceMeHww Kopnyca 
paBHOMepHo ii3MeHfl»oiuyK)CP r/iy6nHy ot bw- 
CTynoB 11 k BnaAMMSM 12 j\nn paAwanbHoro 40 
nepeMemeHH* poniixoB. Konbua 3. 4 u 8 ycTa- 

HOOneHbl C B03MO)KHOCTbK) BpaiUeHMfl OTHOCM" 

TenbHo npoAO/ibHovi ocm Kopnyca. a ahmh3 
naaoB 9 xo/ieu b nonepeMHOM nnocKoc™ Kop- 
nycs paBHa paAManbHOMy nepeMemeHMto po- 45 
/imkob. B Kopnyce BbinonHen oceaoft K3Han 13. 


YCTpoMCTBo psBoraeT c/ieAywuuMM o6pa- 

30M. 

YCTPOMCTBO Ha KOHOHHe 6ypM/lbHblX Tpy6 

cnycxaiOT b cKBaxMHy m npw aoctm>k6hmm mm 
5 Bepxne^ rpaHMuw CM»Toro ywacTxa o6caAHOrt 
Ko/iOHHw cnycK npeKpamsK)T. 3aTeM owenb 

MeA/ieHHO Bp3tA3K)T KO/IOHHy 6ypM/lbHUX 

Tpy6. Ec/in KonoHHa Tpy6 cbo6oaho spamaeT- 
CH 3TO yK33b!BaeT Ha to, mto pnAW po/imkob 
10 BepxHMti 5 m MM3KHMM 6 (4>mi\ 1 -4) eu^e ne 

B33MMOA6MCTByK)T CO CMflTbIM yvaCTKOM 06* 
C3AH0M KO/IOHHbl. He3H3MMTe/lbHO y8e/lMMMB 

r/iy6MHy cnycica ycTpoftCTBa. BHOBb apau;atOT 
KonoHHy 6ypu/ibHbix Tpy6. fla/ibHefiiiJM^ cnycK 
ycTpowcTBa npexpsmawT b tom cnysae, eoiM 

npM BpaiUeHMM KO/IOHHbl Tpy6 B03HMK3eT co- 

npoTMB/ieHMe ee opamcHUKD. mto c b m AeTe/i bCT- 
ByeT 06 ynope pohmkob ycTpOMCTBa b cm«tu& 
ynacTOK o6c3ahom ko/iohhu. rioc/ie 3Toro co- 

3AdK>T UMpKy/lflUMK) npOMWBOMHO^ )KMAKOCTM 

b CKB3>KMHe. KOTopan npoxoAMT Mepe3 ocesoA 
KaHa/i 13 Kopnyca 1 m nooie BbixoAa M3 Hero 
oMbiaaeT po/imkm m cnoco6cTByeT wx ox^a)KAe- 

HMK>. flpM BpaaieHMM KO/IOHHbf 6ypM/1bHWX 

Tpy6 BpamaeTcn Kopnyc 1 ycTpoMcrea. npw 

3T0M pO/IMK. HaxOAflUlMMCSI BO BOdAMHO 12 pa* 

AManbHoro na3a 10 Kopnyca (<|)Mr. 4). oKaauBa- 

eTCfl npM)K3TblM OAHOBpeMeHHO K CMHTO* 

CTeHKe o6caAHOM kohohhu m Any paAwa/ibnoro 
ns3a Kopnyca. B pe3ynbT3Te Mero rpomcxoamt 
nepeK3TWB3HMe po/iMKa no ynoMflnyTUM no- 
BepxnocTWM o6c3Ahom KO/iOHHbi m Kopnyca yc- 
TpoMCTaa. B to >Ke BpeM» ponwK. 
pacno/io)KeHHbift c npoTMBonono)KHort CTopo- 
hu Kopnyca 1. ynMpaeTCR b HecMsiTyio crenKy 
o6c3ahom ko/iohhu m nepeKOTbio3CTc« OAHO- 
BpeMeHHO no 3Tofi noBepxHocTM m Any paAM- 
a/ibHoro na3a xopnyca. npw 3tom 
HanpaaneHMe nepexsTwaaHMq po/imkob m epa- 
meHMe. cbr33hm wx c hmmm aepxHero. cpeAne- 
ro m HMXHero um/imhapmmcckmx KO/ieu 3. 8 w 4. 
coanaAaeT c H3np3B/ieHMeM BpaiueHMR Kopny- 
ca 1 ycTpoMCTBa. B npouecce nepeKaTUBaHMA 
po/imkob no Any paAMSnbHoro nsaa 10 ohm M3 
BndAMHbi 12 nepeMeiuaiorcn Ha BepuiMHy 11. 
hjo conpoao)KAaeTcn npviHyAMTe/ibHbiM aw- 
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.ABHxeHneM po/iMKOB U3 Kopnyca nofl a^mct- 
BneM oo3MMK3K)tuero 6oKoeoro (Bbmpaon«K)- 
mero) ycunnw. ripw BbiAowweHMM po/imkob mx 
BWdynw 7 nepeMematOTCn no na3aM 9. koto- 
pwe npeAycMOTpeHU a xonbuax 3. 4 n 8. flpn 5 
3tom TpaeKTopMn nepeMeu4eHMA ocu epauje- 
HMfi {>o/imk3, nepeKaTbiBaiomerocfl no hbcmw- 

TOM CTGHKe o6caflHOM KO/IOHHbl. 6yAeT MMeTb * 
BMA OKpy>KHOCTM. nOKd33HHOM H3 <J>MI\ 4 

cnnotiiHow /iUHMew, uemp kotopom coanaAaeT 10 
c MeHTpoM o6c3ahom Ko/iOHHw. Ocb we spa- 
menu* ponnKa, nepeKaTbioaioiiierocR no cma- 
tom ctgh kg Ko/iOHHw u BunpaonflKDmero ee, 
6yAeT nepeMeutaTbcn no napa6o/inMecKOM 
TpaeKTopwu. xoTopaa noKa33Ha Ha tom *ce 4>m- 15 
rype nyHKTupnoM /imhmcm. 3to npowcxoAUT 
M3-3a Toro. mto ycM/ine. neo6xoAUMoe a/ia eu- 
npaB/ienw*? CMHToro ynacTKa o6caAHOii kohoh- 
hw ecerAa MeHbiue yen/inn, neo6xoAMMoro 

A>1« nepBMHHOMAe<t>OpMaUMMTOM>KeKO/10HHbl. 20 

PortMK, nepexaTbiBaiomMMCfl no HecMRTo* 
CTeHxe o6caAHofl ko/iohhu, nepeMeuiaacb m 
BoannHbi 12 Ha aepuiMHy 1 1 Ana paAMa/ibnoro 
na3a. OTOABiiraeT xopnyc 1 ycTpowcTea ot ne- 

CMSUOM CTeHKM B CTOpOHy CMflTOM. BblABMWe- 25 

Hue po/iwKoa M3 xopnyca npexpamaeTca 
nocne AocniaceHMA mmm aepw wh 1 1 ah3 paAM- 
a/ibHoro na3a. MaxcwMa/ibHoe paccTonHne. Ha 
KOTopoe nepeMemaeTcn po/itfK. BbinpaB/wio- 
mwA cM»Tyio CTeMKy o6caAHOM xo/iohhw. 6y- 30 
act paeno cyMMe P3ccto»hmm. Ha xoTopue 
BWABMraiOTCJi M3 Kopnyca ynoMflHyndvi m npo- 
TMBO/iOKaiuuft eimy po/imkm. B c/iynae cm«tm» 
o6c3aho^ KonoHHbi na K3KOM-TO eeyMacrxe no 
sceMy nepwMeTpy Bbinpaa/ieHne ko/iohhw 6y- 35 
act ocyuiecTB/iftTbcsi HenocpeACTBeHHO Bce- 

MM MBTbipbMfl pO/IMKaMM. TaKMM o6p330M. B 

npouecce OAnoro o6opoTa xopnyca 1 ycTpofi- 
CTBa BbinpaB/ineTcn ynacTox o6caAHofl kohoh- 
hm, paBHUM no A/iMHe cyMMapHotf BbicoTe 40 
aepxHero m HMXHero p»aob pojimkob. fl/ia bu- 
npaB/iemm HMace/iexamwx cmatux yqacTKOB 
06caAH0M KO/IOHHbl yCTpOMCTBO AonycKaw M 
noBTop»K)T onucaHHbie onepaijMM. 


YCTpoMCTBO cnycKaeTcn Ha r/iy6wMy 3000 
m na 6ypn/ibHow Ko/ionne AwaweTpOM 140 mm 
(MapKa CTa/iM K. TO/iiunna ctghkm 10 mm), flpw- 
B6A6HHbJtf Bee 1 nor. m t3kom KonoHHbi paaen 
Pnp = 38,8 kTc/m. npeAen TexywecTM a re it * 
5000 Krc/CM 2 . 

Bee Bcew 6ypn/ibHOM ko/iohhw 6yAeT 

P = 38.8 -3000- 116400 pefc. 

ripn Koa^nuwenTe 3anaca npoMnocm 
k> 1,3 

Piaon. = = ^TY* ~ 3846 xr c/cm 2 


0) 


l>ce«t.fpy6bi 


f7 M = 


Sces.Tpy6w = 40.7cm 

116400 
40 


2 . 


= 2860 Kfc/CM 2 . 


Momcht conpoTUBnenna xpyMeHMK) 
» 3 


W 


_ 7T * D , , 4 , 

16 - I*'" ) : 


n p m m 6 p. flonycTMM.o6caAHa» xo/iOHna 
AnaMeTpoM 299 mm (Mapxa cTann K. Ton^MHa 

CTeHKM 12 MM) CMflTd H3 my6MHe 3000 M. fl/IJI 

Tpy6 t3kom npoHHocTM HapyxHoe A3B/ieHMe. 
npM kotopom HanpjuxeHMe b Tene Tpy6w aoctm- 
raeT npejxena TexynecTM, paBHo 130 kI"c/cm 2 . 

3T0 3H3HMT. HTO AHfl CMHTMH 06C3AHbJX KOHOHH 

yxa3aHHOft npoHHocTM aoctbtomho napy>xHoe 
AaB/ienne nop«Axa 130xrc/cM 2 . fl^q BwnpaB- 
/ieHnp TaxMx xoaohh Tpe6yeTcn Taxxe Aaa/ie- 
Hwe (mhm 6oxoBoe BbinpaB/tntouuee ycnnne) b 
npeAenax 130 xfc na xaxAwrt KaaApaTnurt 
caHTMMeTp xoHTaxTa pa6oMero 3neMenTa (b 
A3hhom cnyqae po/imkob ycTpowcTsa co cma- 

TOl% CTeHKOM 06C3AH0M KO/IOHHbl. 


45 


50 


rj\e D m d - cooTaeTCTeeHHo HapyacHbifl m 

BHyTpeHHMM AMdMeTpbt 6ypM/lbHOM KO/IOHHW. 

m; 

W=^(--0.86V 
= 0.000244 m 3 = 244 cm 3 . 

143(1) 

3r 2 ac =a? ip -nl : 

y 3 


r — M _ / j 5- 


0 T »cyAa AonycTMMWM momcht. c kotopum 
55 momho CKpysnBaTb 6ypw/ibHy»o xo/iOHHy a^» 
npwaeAeHMfl ee bo BpameHwe. 6yAet 


M 35 W / ffEofi r2 44 A846^ -2860 r 
=361 120 Kr 3 . cm = 3611 Ir m. 5 
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Toraa yen/we, BosHvixaioiiiee ot aroro mo- 

MeHT3, COCT3BWT 

2 

rAe Di - HapyxHUM AwaMeTp Kopnyca ycTpofl- 
CTBd (ti3roTaB/iviBaeTcn wa Y5T AwaMeipoM 
178 mm), m. 

flpw BUCOTe OAHoro po/iMKa 100 mm, a"£~ 
Merpe 40 mm m BUABuxeHHn KaxAoro po/inxa 
M3 Kopnyca ycrpoflCTBa Ha 5 mm nnouidAb koh- 

TaiCTB S« 0 M. PO/IMKOB CO CMflTOB CTBHKOft 05* 
CaAHOA KO/lOHHbl 6yAeT M3MeH«TbCR OT 1 AO 

145 cm 2 . 

BoKoeoe BunpaB/i5iK>mee ycwnwe, co3Aa- 
BaeMoe ycTpowcTBOM. pasMo 


3to ycunne no Mepe BbiABwweHWfl po/iw- 
kob M3 KdHdBKM xopnyca vctdomctbb 6vneT 
M3M6HBTbcn ot 40573 ao 280 Krc/cM 2 , STO 
3Hawem»H0 npesocxoAMT ycn/ine. hco6xoam- 
Moe Am BbinpaBneHtifl paccMaTpuBaeMoft 

CMflTOR 06caAHOM KO/IOHHbl. 


A- A 



(pup.2 


BEST 


ct> o p m y n a n3o6peieHWfl 
YcTpoMCTBO an* BwnpaB/ieHnw o6caAHOM 
Ko/iOHHbt, BK/iK)Maiou;ee icopnyc c KOHvmecKw- 

MM npflMOM M 06p3TH0M HanpaBHfllOLUMMM M 
5 KO/lbqeBbtM H330M H3 H3py»CH0M nOBepXHO- 

ctm, noc/ieAoaaTe/ibHo ycTanoB/ieHHbie & 
Ko/ibueBOM na3y Kopnyca KOAbqa c naaaMw Ha 
B33UMHO o6paiueHHbix noBepxHOCTflx. ycra- 
HOB/ieHHbie Ha Kopnyce Me*Ay KOHbuaMM c 

10 B03M0XCH0CTbK) BpaiUeHUfl pOHUKH c BbiCTyna- 

mm b aepxHefl m HMxcHeti MacTflx. pacno/ioweH- 
HbiMM b naaax Koneu, OT/iusatotueecsi 

TeM, 4T0, C Ue/lbK) flOBbJLUGHMP H3A6XHOCTM 

pa6oTbi ycTpoftCTBa 3a cneT npeAOTspatueHM* 
15 ero 3aK/iMHMBaHu* b cxeaKMHe npn OAHoepe- 
MeHHo^ 3KOHOMMM 3HepropecypcoB 33 CM6T 
66ecneMeHn« yMeHbiueHi/ui xpymtuero momch- 
Ta, Hd Hapyxnoft noBepxHOCTn xopnyca bm- 
no/iHeHu paA^anbHbie na3u, uMetouuie a 
20 nonepeMHOM ceMeHnn Kopnyca paeHOMepno 
tttMeHsuouiytoca rny6nHy j\nn paAwa/ibHoro 
nepeMemenwa po/iwkob, npuneM po/iMKw pa3- 
MeiueHw b paAnanbHwx na3ax Kopnyca c 
BO3M0>KHOCTbK> paAwa/ibHoro nepeMeme- 

25 HWfl. KO/lblta yCTaHOB/ieHbt C B03MO)KHOCTbK> 
BpaiUeHMfl OTHOCHTe/lbHO npOAOHbHOM OCM 

Kopnyca. a a*mh3 na30B xoneu a nonepeiHofl 
nnocKOCTM Kopnyca paBHa BenuMMHe paAua/ib- 
Horo nepeMemeHMH po/iukob, 

30 
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CocTaeMTe/ib M./leeKoeea 
PenaKTop fO.Cepeaa TexpeA M.MopreHTan KoppeKTop H.Mycica 

3aica3 2245 Tupax 359 noAmtCHoe 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 


A 
B 


A 
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Fig. 1 
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[Abstract, 2nd page, 1st column] 


[Abstract, 2nd page, 2nd column] 


annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 


where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body I and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncoil apsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 1 0, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8*3000 = 1 16,400 kgf. 

For a safety factor K = 1 .3 


p 


n <> 

jp/pe cross SBCtion 

Spipe crosx section = 40.7 cm^ ; 

116400 2 
" 40.7 a 


The torsional moment of inertia is 

n • D 3 


W 


16 v > 


a = — = — — = 0.86 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 


From(l) 


16 

= 0.000244 m 3 = 244 cm 3 . 
3*L = a L _a o i 


,8n l 3 


_2 _2 


W f 3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 
3840-2860 


= 361 120 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 

Q= i[ = 3611 

D, 0.0S9 y 
2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

Qstragttenirg ~~ q 

Hon 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper -and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim o 
improving the reliability of operation of the device by preventing it from jamming m the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 


[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 


Fig. 3 
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